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Disclaimer 
 

This document was prepared as an account of work sponsored by an agency of the United States 
government. Neither the United States government nor Lawrence Livermore National Security, LLC, 
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein 
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States government or Lawrence Livermore National Security, LLC. The views and opinions of 
authors expressed herein do not necessarily state or reflect those of the United States government or 
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product 
endorsement purposes. 
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Data Collection 

 

1. Have Target Fabrication personnel install washer-mounted foam target in holder that contains three 

tantalum (Ta) reference foils (Figure 1). 

 

                 
Figure 1 

 

2. Insert the holder into the Xradia Micro XCT system and orient it such that the faces of the target and 

reference foils are normal to the optical axis of the x-ray beam. 

3. Set the Xradia Micro XCT system voltage and current to be 49 kV and 66 A, respectively.  (The 

anode voltage needs to be set as low as possible to minimize the number of x-rays generated at 

higher energies.  Higher-energy photons will reduce the sensitivity of the foam transmission to foam 

thickness.) 

4. Set the Xradia Micro XCT system magnification to be 4X. 

5. Collect one frame-averaged set of exposures (5 frames, 50 secs/frame) of the entire foam target 

(Figure 2). 

 

Ta reference foils 

Ta2O5 target 

Metal washer 
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Figure 2 

 

6. Save to disk the raw data file in XRM, BMP, and BIN file formats. 

7. Collect one frame-averaged set of exposures (5 frames, 50 secs/frame) that includes all three of the 

Ta reference foils and part of the sample foam target (Figure 3). 

 

               
Figure 3 

 

 

8. Save to disk the raw data file in XRM, BMP, and BIN file formats. 
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9. Collect one frame-averaged set of exposures (5 frames, 50 secs/frame) of the source with the holder 

removed from the detector field of view.  This set will serve as the background reference data set for 

the foam target data collected in (4)-(8). 

10. Save to disk the background reference data file in XRM, BMP, and BIN file formats. 

11. Use software procedure to perform background reference correction.  The procedure uses the 

background reference data set collected in (9) to correct the raw data sets collected in (5) and (7). 

12. Save to disk the corrected data files in XRM, BMP, and BIN file formats. 

13. Set the Xradia Micro XCT system magnification to be 20X. 

14. Collect one frame-averaged set of exposures (5 frames, 50 secs/frame) of a region of the foam target 

that contains no or very few visually-observable features (Figure 4). 

 

                
Figure 4 

 

15. Save to disk the raw data file in XRM, BMP, and BIN file formats. 

16. Collect one frame-averaged set of exposures (5 frames, 50 secs/frame) of the source with the holder 

removed from the detector field of view.  This set will serve as the background reference data set for 

the foam target data collected in (13)-(15). 

17. Save to disk the background reference data file in XRM, BMP, and BIN file formats. 

18. Use software procedure to perform background reference correction.  The procedure uses the 

background reference data set collected in (16) to correct the raw data set collected in (14). 

19. Save to disk the corrected data files in XRM, BMP, and BIN file formats. 

20. Return holder with installed foam target to Target Fabrication personnel for removal and storage. 
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Data Analysis 

 

21. For the 4X-magnification radiograph of the entire foam target:  

a. Plot several radial lineouts of the region occupied by the foam target (Figure 5).  (Each 

plot represents the relative x-ray beam attenuation of the foam target as a function of 

radial position.) 

 

          
Figure 5 

 

b. Examine the plots and note any significant changes in sample pixel value as a function of 

position.  (Note: Steve McLaren estimated that the maximum radius of interest – for 

patterns currently scheduled to be machined into the foam targets – is about 80% of the 

full radius.) 

c. Plot lineouts through any number of significant, visually-observed features (Figure 6). 

 

           
Figure 6 

 

d. For each lineout, determine if the peak-to-valley (P-V) fluctuations of the sample pixel 

values exceeds 4% of the mean sample pixel value.  
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e. Optional (and to be written): Generate rectilinear array of sample means and standard 

deviations within target boundaries.  Plot the values in a manner that illustrates the 

variation of the mean as a function of position. 

22. For the 4X-magnification radiograph of all three of the Ta reference foils and part of the sample 

foam target: 

a. Calculate sample statistics (mean, standard deviation) for a 150-pixel x 150-pixel square 

region within each reference foil (Figure 7). 

b. Calculate sample statistics (mean, standard deviation) for a 150-pixel x 150-pixel square 

region within the sample foam target (Figure 7). 

 

Figure 7 

 

c. Add the results from (22-a) and (22-b) to a table containing corresponding statistical 

values for all foam targets characterized in this effort. 

23. For the 20X-magnification radiograph of a region of the foam target that contains no or very few 

visually-observable features: 

a. Plot two lineouts across the region (Figure 8).   

 

             
Figure 8 

 

b. Examine the plots and note any significant changes in sample pixel value as a function of 

position. 


